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The inner structure of the nucleon

Quarks spin = 172

Approx.

Flavor Mass Electric

GeV/c2 charge

C charm 1.3 2/3

S strange 0.1 -1/3

Strong (color) spin =1

Mass Electric

Naine GeV/c2  charge
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The nucleon sea
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The inner structure of the nucleon

 Mathematical proof of confinement included among the seven
Millennium Prize Problems in Mathematics.

 Exploring the nonperturbative regime:

o Lattice QCD: “Through difficult calculations of merciless
precision that call upon the full power of modern computer
technology, [...] they have demonstrated the origin of the
proton's mass [...]I believe this is one of the greatest
scientific achievements of all time.” (Frank Wilczek)

* Intense experimental studies of deep-inelastic scattering,
electron-positron annihilation and proton-proton collisions
(including Drell-Yan scattering).
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Probing the inner structure

cross-section measurements

Se(ff(x.0%) + 1] (+.0%)
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Parton Distribution Functions
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Q*= 1.9 GeV?
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Insights into the proton sea
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A laboratory for sea quarks

The Drell-Yan process wE
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SeaQuest probing the proton sea
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The SeaQuest mission

significant increase in physics reach
unique access to sea quarks at high-x
What is the structure of the nucleon?
e Whatisd/ u?
 What are the origins of the sea quarks?

 What is the high-x structure of the proton?
 How are quark spin and orbital motion correlated?

What is the structure of nucleonic matter?
 Where are the nuclear pions?
* |s antishadowing a valence effect?

Do colored partons lose energy in cold nuclear matter?



The proton beam for SeaQuest

Tevatron
800 GeV
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« 2x10™ protons / s for 5s spills each minute

120 GeV proton beam instead of a 800 GeV proton
beam (as used for E-866 / NuSea):

* Drell-Yan cross section scales as 1/s
 J/Wdecay (dominant background) scales as s
* 50x luminosity as E-866 (for same rate) m



The SeaQuest target
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luminosity:
3.4x10*/cm?/s

liquid
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The SeaQuest spectrometer

~25m spectromet
magnet
@using ma@

hadron absorber

hadron absorber
beam dump

trigger
tracking




The SeaQuest Data

event type (e.g. physics event)
VME TDC

roclD boardID, channellD encoded pulse:
0011 1111 1111 0000 01

details in the talks by Kaz & Grass

2) DeCoda + Production Data: detectorName, elementID tdcTime, signalWidth

3) MySQL: universal interface (C, C++, Perl, Python, ROOT, Excel, R SPSS, ...)

data-based analysis framework:

— combine best available knowledge
— data quality

— hodoscope masking

— track information

— dimuon information

details in the talk by Bryan D.




Slow Control

Production Data

Run (runiD) Spill (spilllD)

Mapping

TriggerTiming

IH

T

HodoMask

TriggerRoads

Reconstruction

Event (eventID)

Event

TriggerHit




Run |: 03/07/2012 — 04/30/2012

* In the night from March 7" to 8" 2012: “Joy and toil as Fermilab
sends first particles to SeaQuest” (Fermilab Today)

e Run 266 - first run of Run |

first beam-induced

The rush of excitement and surprise in
the room quickly turned to feverish
studying, as the team scrambled to
make sense of the data. The beamline,
they discovered, was delivering small
batches of protons that created about
10,000 muon particles per pulse to the
SeaQuest hall, a sign that more
adjustments were needed for a stable
particle beam and for the experiment to
begin taking data. (Fermilab Today)

e Run 2173 —last run of Run | (00:01 April 30" 2012)



SeaQuest on the Grid

subgroup of the "umbrella” FNAL virtual organization
FermiGrid submission machine using jobsub
data productions (first step):

 binary file of raw data (CODA, O(1GB))
decoding framework in C and Perl

track reconstruction in C and C++/Root

reading calibration information from MySQL databases
writing to MySQL databases (O(3-5GB))

Monte Carlo productions (also in MySQL):

« GMC framework

e custom event generators + Pythia8 (C++)

e scalable
user jobs



Many thanks to
Gabriele Garzoglio, Marko Slyz,
Dennis Box, Steve Timm!




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

